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BACKGROUND
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* Previous study on bronchitis and proximity to
roads

* Separate study on effect of temperature
inversions on air pollution




FIRESTONE INSTITUTE %5
OF RESPIRATORY
HEALTH

* Bronchitis quantitatively defined
by proportion of various types of
white blood cells

* Sputum samples from patients

* Cell counts
= Type Of d irway disease ( bronchit iS) Firestone Institute for Respiratory Health

— Severity of airway disease




CELL TYPES
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White blood cells

First line of defense against
infection

Respond quickly

Apoptotic Apoptotic  Fragmentation/
type | endothelial  proteolysis of
epithelial cell cells ECM proteins

Alveolar destruction
Emphysema

It takes two to tango: cigarette smoke partners with viruses
to promote emphysema, Rubin M. Tuder, Jeong H. Yun, J.
Clin. Invest. 2008; 118(8):2689




STUDIES
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TEMPERATURE INVERSIONS

* Influenced by Niagara
Escarpment

Niagara Escarpment

* Proximity to Great Lakes

L. Ontario

200 km |
H 100 mi I




Lake Ontario

Wind speed km/h
A Air Quality Stations ¥k Meteorological Stations =~ Roads Em50-69
B 35-50

1 Upper City 2  Lower City E %ogg







000¢/LE/0L
000¢/0€/01L
000t¢/6T/0!L
000t¢/gz/oL
000t¢/Lz/oL
000t¢/9z/oL
000¢/Sz/oL
000t/Pz/oL
000¢/sc/oL
000¢/zz/olL

000z/Lz/olL

10/21/2000

0ooz/oz/oL
000¢/6L/oL
000t/gL/oL
000¢//LLjoL
000t7/9L/0L
000¢/SL/oL
ooog/bLjoL
000¢/EL/0L
00o0z/ci/oL

000t/LL/oL

October 7 - 31,2000 NO, (ppb)

oooz/oL/oL

000t¢/6/0L

000t/g/oL

000¢/.[oL

—
o
T
n
X
J
K
12
>
O
w
N
J
L




AIRS TEMPERATURE PROFILES

Data from GIOVANNI
AIRS Level 3, version s,

AM/PM temperature profiles
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CELL COUNTS - STABLE GROUP
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EXACERBATED GROUP
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Inversion

* Macrophages increased on inversion days
* COPD patients

* Different mechanism in the response to air
pollution?




MULTIVARIATE STATISTICAL ANALYSES

* Controlling for
— Smoking
— Age
— Medication

— Temperature and humidity

* Daytime and night-time inversions




MULTIVARIATE RESULTS

Dependent Variable Neutrophils (%) Macrophages (%)

Continuous Independent variables IQR change in percent IQR change in percent macrophage
neutrophil (95%CI) (95%CI)

Age (years) 21.1(16.8,25.5) -1.6(-2.2,-1.2)
Temperature °C -0.9(-5.3,3.5) -1.2(-1.6,1.1)
Relative humidity % -2.3(-6.4,1.8) -1.2(-1.5,1.2)

Inhaled corticosteroids (ug/day) 1.0(-2.0,4.0) 0(0,0)

Categorical Independent Variables Change in percent Change in percent
neutrophil macrophage (95%CI)
(95%CI)

-1.0(-7.0,4.9) 1.7(1.1,2.7)
Smoker versus non-smoker

ol (a9 12669208 250349




CONCLUSIONS

Cellular response to temperature inversions identified
— Increased air pollution
— Increased allergens

— Combination

Mechanism may be different for patients who are stable and
exdacerbated

Response occurs in short-term (within hours)

Interesting — the associations of spatial scales from regional/
global to cellular




IMPLICATIONS

Current environmental conditions not previously
considered

Could not always explain increases in cell counts in
stable patients

Re-think patient diagnoses

Occurrence of temperature inversions should be added
to air quality forecasts and Air Quality Health Indices




